Increased placental angiogenesis in late and early onset pre-eclampsia is associated with differential activation of vascular endothelial growth factor receptor 2.
Placentas from both early-onset (EOPE) and late-onset pre-eclampsia (LOPE) exhibit signs of underperfusion, which in turn, may be associated with altered angiogenesis. Tyrosine 951 (Y951) and Y1175 phosphorylation of the vascular endothelial growth factor receptor 2 (VEGFR2) induced by VEGF triggers the angiogenesis process. Endothelial markers such as CD31 and CD34 have been used for estimating angiogenic processes in several tissues, including placenta. We asked whether vascular density in placental villi was related to Y951/Y1175 phosphorylation of VEGFR2 in LOPE or EOPE. We obtained placental samples from women with normal pregnancies (n = 22), LOPE (n = 13), EOPE (n = 15) and preterm deliveries (n = 10). Slices from placental tissue were used for CD31 immunostaining. We estimated the expression of CD31, CD34, VEGF, and VEGFR2 by western blot and quantitative PCR. Y951 phosphorylation of VEGFR2 was estimated by western blot, whereas Y1175 phosphorylation was analyzed by ELISA. Vessel density in terminal villi and CD31 and CD34 protein abundance were increased in LOPE and EOPE compared to normal pregnancy. However, mRNA levels for CD31 and CD34 were lower in LOPE than in normal pregnancy and VEGF mRNA was higher in EOPE. VEGFR2 protein concentration was not different among the studied groups. Y951 and Y1175 phosphorylation of VEGFR2 was higher in LOPE than in the normotensive group, but only Y951 exhibited greater phosphorylation in EOPE compared to normal pregnancy. Changes in vessel formation in the pre-eclamptic placenta are controversial. Our study suggests a pro-angiogenic state in both LOPE and EOPE. These changes are however, associated with differential expression of endothelial markers and VEGFR2 activation. There is evidence of increased placental angiogenesis in LOPE and EOPE that is associated with differential activation of VEGFR2.